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■cm 1 
i^r 1 

!, ji ear o r- o, and the screws never worked far from this reading, 
Ic&uch a thing might be conceivable; but in practice the screws 
jiSjre worked continually backwards and forwards over the whole 
jrangc of the screws from o r to 5 r, o. That the mere running 
“down of the screws once in the course of a night’s work to o r, o 
should lead to any serious unequal wearing of such screws as 
those in use at Greenwich is to me inconceivable. 

In all screws the threads near the ends of the screws are 
defective, and are never intended to be used. If in some of the 
many adjustments of the instrument the indices of the screws 
have been shifted relatively to the screws, and thus some of the 
defective threads brought accidentally into use, the apparent 
wear of the screws would be accounted for; and this explanation 
would also show why the supposed serious wear has charged so 
rapidly near o r ‘o, and practically became insensible at and 
after o r ‘5- 

I believe that this affords a key to the true explanation of 
these errors. But, at all events, I cannot regard the way in 
which Mr. Christie has attempted to determine the correction 
required by the screws at the different readings as satisfactory. 
I have already shown how rapidly these supposed corrections 
vary with every change of starting-point for the run-correction. 
To attempt, therefore, an investigation of the errors of the 
screws or the corrections which should be applied to observations 
without taking the runs actually used in the reduction of the 
observations into account can, in my opinion, only lead to 
serious misconceptions with respect to the errors of the screws 
and no inconsiderable errors in the corrections applied to the 
observations. 


Showers of Large Meteors. By W. F. Denning, Esq. 

I. On Oct. 29, 1881, at 58“ I saw a fine meteor, quite= 1£, 
descending obliquely to a point slightly below Fomalhaut on the 
S. S. W. horizon. The nucleus was distinctly pear-shaped, and 
it left a thick trail of luminous flakes. Path about 20°, traversed 
in 2 seconds. Shortly afterwards I saw two other meteors, 2nd 
.mag., evidently from the same radiant, W. of the Pleiades. 
v The shower to which these meteors belonged is one of very 
special character. At the end of October and during the first 
few nights of November it furnishes many brilliant fireballs, and 
in conjunction with that closely bordering shower, the Taurids, 
renders the epoch a notable one for large meteors. The radiant 
point, as I derived it, Oct. 28—Nov. 13, 1877, from 32 paths, was 
at 43° + 22°, and the shower struck me as exceptional both on 
account of its activity and the brilliancy of its meteors. In ap¬ 
pearance they are similar to the Taurids, the motion being some¬ 
what slow, and the nucleus is almost invariably accompanied by 
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a thick trail of sparks or luminous flakes. The position of the 
radiant is between Taurus and Aries, south of Musca, and fully 
15 0 west of the true Tanrids. 

During the last few years many fine meteors have owed their 
origin to this stream, and I have collected some of the best 
instances together and projected the apparent paths upon a dia¬ 
gram as follows:— 



Paths of 18 .Fireballs, directed from a Radiant at 48° + 22 °, 
Oct. 25 -Nov. 6 . 


The point of divergence is fairly precise at 48° + 22°, and 
considering the character of the observations the agreement is 
very satisfactory. Showers of small meteors very carefully re¬ 
corded by one and the same observer often show a sharply de¬ 
fined radiant, but here, where the results of many different 
observers are incorporated, we can hardly expect the same close 
accordance. Moreover the direction of flight in the case of large 
fireballs, such as these, is often not very accurate, from the cir¬ 
cumstance that the apparition is sudden and unexpected, so that 
the observer is often taken unawares. The glare and brilliant 
effect are frequently the cause of distracting the observer’s 

D 2 
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attention from the immediate determination of the path. This 
is left until both the nucleus and train have died away, so that 
in fixing the approximate course the memory, so often an un¬ 
trustworthy guide, has to be relied on. In the subjoined table 
the paths of 23 large meteors apparently conforming to this 
shower are given. 

The average length of path is 28 0, 4 (23 meteors). 

A few of these may quite possibly have been Taurids. 

The catalogues of meteor observers probably contain many 
other fireballs belonging to this remarkable stream or its closely- 
allied shower; the Taurids. 

The great meteor of 1859, Oct. 25, 7 h 15 111 , seen in Ireland, 
and estimated= 3), was from a radiant near, q Tauri at 41° +17° 
(or 54°+18 0 ) + io°, and the bright meteor of Nov. 1, i860, 
8 h 30 111 , was directed from the same shower at 55 0 (+ io°) + 20 0 .* 
Another large meteor seen in tbe evening twilight on Nov. 8, 
1876, agreed with this radiant near q Tauri, 53° + 20°(+5°).t 
On Nov. 5, 1876, about 9 p.m., a large bolide giving a flash 
brighter than moonlight was observed at Choisi le Roy, in 
France, moving from a Aurigce to a Ursce Majoris, and leaving a 
streak from which the path was recorded.J The following night 
at Orsay, near Paris, A. Gruillemin describes a fine meteor not 
much smaller than the moon’s disc, which travelled very slowly 
southwards, in an horizontal direction, about 20° or 25 0 above 
the E.N.E. horizon. The meteor had a globular nucleus, and 
left a bright streak.§ From the directions of the apparent paths 
it is obvious these meteors were severally projected either from 
the radiant of the Taurids or from that of the shower adjoining 
it, S. of Musca. Both are equally remarkable for their numerous 
and brilliant members. They appear to attain a maximum 
early in November, though many meteors from nearly the same 
point below Musca are seen early in October, and the Taurids, 
commencing in that month, are prolonged late into November. 
I have observed the Muscids as an active and sharply-defined 
shower on Oct. 8, 15, and Nov. 13, and the Taurids with equal 
distinctness on Nov. 8, 13, 20 and 27. Grreg’s shower R 3 is evi¬ 
dently identical with the former. He gives the duration from 
Oct. 18 to Nov. 14, and the place as 43° +26°. Sawyer detected 
it on Oct. 21—22 at 47° +27 0 , and Corder has seen many of its 
meteors in Oct. and Nov. from the centre 43 °+ 15°. 

II. In the morning twilight on July 25, 1881, I saw a very 
fine meteor, with vivid flash and streak, in Aquarius. I marked 
its short path accurately from the streak it left. Tbe meteor 
was evidently much foreshortened and close to its radiant E. of 
j 3 Aquarii. This position agreed with one I had found as the 

* B. A. Report on Luminous Meteors, 1880, p. 4. 

f Monthly Notices, vol. xxxvii. p 210. 

J Comptes Rendus, vol. Ixxxiii. p. 862. 

§ Ibid. p. 922. 
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! Jesuit of an investigation of the fireballs of July 25-31 (Obser- 
! huatory, Sept. 1879, p. 130), and it also exhibits a distinct con- 
Sirmation to the fine shower seen by Sawyer at the end of July 
ti88o, when he recorded 28 of its meteors and describes them as 
very bright, generally slow.” This shower in conjunction, 
with another fireball radiant at 303° +12 0 , and two rich streams 
of meteors at 32° +53 0 and 341 0 —14 0 go far to make the end 
of July a meteoric period of exceptional strength. 

Tbe following table includes the observed paths of 16 fire¬ 
balls recorded at various stations (chiefly by foreign observers). 
They conform closely to the centre near (3 Aquarii 


Kef. 

No. 

Year i8oo-f 
and Date. 

Mag. 

Observed Path Length 

From To of Observer 

a 8 a 8 Path. or Authority. 

I 

64, July 

30 

¥ 

0 0 

278 +38 

0 0 

210 +55 

0 

47 

Heis, Minister. 

2 

64, 

3 ° 

% 

2671 +30 

221 +41 

39 

Weber, Peckeloli, 

3 

67, 

31 

n 

345 +33 

12 +54 

28 

Zezioli, Bergamo. 

4 

70, 

27 

n 

346 - 9 

355 - 9 k 

9 

Tupman, Meditn. 

5 

72. 

25 

% 

293-6+42-9 

I 93-3 + 52'3 

63 

Konkoly, O-Gyalla. 

6 

73 . 

25 

¥ 

357-8+ 0-5 

6 + 17 

8 

Nagy, O-Gyalla. 

7 

73 . 

25 

¥ 

262-2 + 17-4 

212-5 + 24-1 

47 

Nagy, O-Gyalla. 

8 

73 , 

30 

¥ 

294 + 3 

207 + 28 

81 

Klinkerfues, Got¬ 








tingen. 

9 

73 , 

30 

¥ 

258 + 10 

197 +22 

60 

Thraen, Dingel- 







staedt. 

IO 

75 , 

27 

¥ 

146-3 + 71 

139-6 + 56-3 

15 

Nagy, O-Gyalla. 

ii 

75 , 

27 

¥ 

273-7 + 27-9 

262-7 + 334 

11 

Nagy, O-Gyalla. 

12 

78 , 

30 

¥ 

330 -22 

332 -27 

5 

Denning, Bristol. 

13 

79 , 

26 

V- 

i6*9 4- 20 

41-8 + 26-8 

24 

Konkoly, O-Gyalla. 

14 

79 , 

28 

¥ 

258-2+14-5 

233-1+23-5 

2 5 

Konkoly, O-Gyalla. 

15 

79 , 

30 

i= 3 ) 

342 - 8 

360 - 3 

19 

Payne, Suffolk. 

16 

81, 

25 

¥ 

336 - 5 

34 o£ - 4 

4 -h 

Denning, Bristol. 


Radiant point at 324 0 — o°. Average length of conrse=3o°‘3. 


The shower is well defined a few degrees S. E. of /3 Aquarii \ 
the meteors are brilliant, rather swift, and generally w r ith streaks. 
It has been previously observed as follows : — 


July 25-31 ... 
1870, July 28 
x880, July 28-31 ... 

28-30 ... 


O O 

324- 6 

326-13 

33 ° ~ 6 

328-15 


Schmidt. 

Tupman. 

Sawyer. 

Sawyer. 


Including with these the place of the fireball radiant as above 
324 0 — 9°, we derive a mean position at 326°*4 — 9°*8. The maxi- 


© Royal Astronomical Society • Provided by the NASA Astrophysics Data System 


Downloaded from http://mnras.oxfordjournals.org/ at Mount Royal College on June 9, 2015 


" 8 81MNRAS" 7 4 2 .~ 7 3 4D 


39 


!Nov. 1881. Mr. Denning, Showers of Meteors, 


Jnum occurs on July 28-30, and this shower undoubtedly plays 
hn active part in rendering the last few nights of July a notable 
fireball epoch. It should not be confused, however, with a con¬ 
temporary shower further E., 15°, which I observed in consider¬ 
able strength in 1878,* and which had been thoroughly well 
determined by Tupman at the end of July 1870. 

HI* Another shower, t S. of e Persei , Sept. 6—15, deserves 
mention as one consisting of a large proportion of brilliant 
meteors. It was well seen at Bristol in 1877. The meteors 
belong to the swift streak-leaving class, and the display 
apparently attains a maximum on Sept. 6—8. I have observed 
the following bright meteors belonging to it during the past few 
years :— 


Ref. 

No. 

Year 1800+ 
and Date. 

Mag. 

Observed Path 

From To 

a 8 a 8 

Length 

of 

Path. 

Notes. 

I 

74, Sept. 

6 

V- 

a o 

275 + 20 

0 0 

2 55 -12 

0 

37 

Swift; streak. 

2 

77 , 

7 

1 

73 + 53 

85 +60 

10 

Streak 3 sec. 

3 

77 - i 

[ S 

y- 

36 ± o, 

55-6 

6 

Swift; streak 4 sec. 

4 

78 , 

8 

>9 

246 +21 

244J+ 5 

16 

Swift; streak 4 0 20 s . 

5 

79 , 

t 

> i 

342 + 27 

3 * 2 $ + 11 

28 

Swift; streak. 

6 

8 o, 

& 

4 

294+ 7* 

00 

1 

21 

Very swift; streak. 

7 

8 o, 

6 > 

i 

344 + 65 £ 

310 + 61^ 

15 

Very swift; streak. 


The radiant point is at about 61° +36°, as I carefully derived it 
in 1877- The shower is a very prominent one and is obviously the 
same as No. 64 (at 66°4-4o°, Sept. 7-15) hi Tupman’s catalogue 
and No. 147 (at 6o° + 32°, Sept. 8) in the list deduced by Schia¬ 
parelli from Zezioli’s observations. It is best observable in the 
morning hours when the radiant is high. The first half of 
September is, similarly to the first few nights of November and 
the last few nights of July, a very well defined period of fireballs, 
and I believe that the majority of those appearing on the 6-8th 
are directed f rom this shower of e Perseids. It will be very im¬ 
portant in future years to look out at the several epochs referred 
to for further confirmation of these showers of large meteors, for 
there is no doubt of their annual recurrence with marked in¬ 
tensity. 


* See Monthly Notices, vol. xl. p. 126 (Jan. 1880), and The Observatory, 
Sept. 187& p. 164. 

t See Popular Science Review, Oct. 1880, p. 335. which contains a diagram 
of 86 paths belonging to this shower as observed by the writer and others. 

Ashley down, Bristol: 
b88i, November 9. 
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